Reversion of far red-absorbing phytochrome to red-absorbing phytochrome without phytochrome destruction (that is, without loss of absorbancy and photoreversibility) occurs in the following tissues of etiolated Alaska pea seedlings (Pisum sativum L.): young radicles (24 hours after start of imbibition), young epicotyls (48 hours after start of imbibition), and the juvenile region of the epicotyl immediately subjacent to the plumule in older epicotyls. Reversion occurs rapidly in the dark during the first 30 minutes following initial phototransformation of red-absorbing phytochrome to far red-absorbing ph-ytochrome. If for phytochrome from many different higher plants. In vivo reversion has been most clearly detected in the receptacle of Cynara scolymus (14), in cauliflower florets (8, 14) , and in tissue cultures of wild carrot. Daucus carota (24). The kinetics of Pfr loss and total photoreversibility loss have been interpreted to suggest Pfr reversion in tissue from the taproot of Pastinaca sativa (19) and tissue from several dicotyledonous seedlings (16, 17) . Physiological studies a number of years ago implicated Pfr reversion in the flowering process (2, 3) and in the germination of lettuce seeds (4).
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Butler and Lane (7) used CO, N2, NaN,3, and KCN, all of which inhibited Pfr destruction, to show an absence of Pfr reversion in maize tissues. Subsequent work by Furuya et al. (13) used metalcomplexing and sulfhydryl-binding reagents to show that Pfr destruction is an oxidative metal-dependent process. When these workers blocked destruction, they found no evidence for in vivo reversion in the monocotyledonous tissues examined. Other workers (10, 21) deduced an absence of Pfr reversion in corn seedlings from kinetic considerations. Furuya and Hillman (11) used similar kinetic considerations to suggest the occurrence of Pfr reversion in tissue of Alaska pea seedlings. These and other findings are thoroughly reviewed by Hillman (15) . Kendrick and Frankland (18) for examination in a Ratiospect R-2 difference spectrophotometer (20) .
Examination of chilled control samples in several experiments showed that the red light source mentioned above converted approximately 90% of the total phytochrome actually measurable in the Ratiospect. Since the precise photostationary equilibrium for pea phytochrome following saturating red irradiation is not known, the uncorrected directly measured photoreversibility of the chilled controls in the Ratiospect was arbitrarily used at 100%, and all other data calculated against this standard. The procedure for phytochrome measurement in the Ratiospect is described elsewhere (6) .
RESULTS
Phytochrome appearance and distribution in the very young dark-grown pea seedling has been described elsewhere (20) . In examining the effect of saturating amounts of red light upon phytochrome disappearance and Pfr loss at several different stages of seedling development, the dark reactions of older seedlings were found to be similar to those previously reported (11). However, the relationship between Pfr reversion and destruction in very young pea tissue was quite different.
Dark Reactions in Plant Parts of Different Ages. During the first 30 min after a single saturating dose of red light, there was virtually no change in the total amount of phytochrome in radicles less than 0.6 cm in length, while total phytochrome declined significantly in somewhat longer radicles. In both cases, however, there was rapid disappearance of Pfr, suggesting that, at least in the shorter radicles, clear reversion of Pfr to Pr was taking place (Fig. 1) . Similarly, reversion could be detected in epicotyls 0.6 to 0.8 cm in length in the absence of significant Pfr destruction (Fig. 2) , at least for the first 30 min following saturating red irradiation, while in older epicotyls (Fig. 3) , total phytochrome begins declining immediately following the red light treatment. In even smaller epicotyls (0.4 cm), reversion in the absence of destruction is equally clear for the first half-hour after red light treatment, but the rate of reversion is somewhat slower than in older epicotyls. Finally, the same phenomenon may be observed in juvenile regions of older epicotyls (2-3 cm). Although in more basal tissue of these epicotyls disappearance of total phytochrome radicles (Fig. 4) Even when destruction and reversion may be going on simultaneously, as with older epicotyls, one can obtain strong indirect evidence for reversion. Figure 5 illustrates the time course for loss of Pfr and total phytochrome in older epicotyls. As expected under continuous red illumination, the two proceed in parallel and essentially linearly. These data should be compared with those in Figure 3 , illustrating the dark reactions of the same tissue after a single red light exposure. Under cycling conditions (Fig.  5) , the rate of loss of Pfr is significantly less than the rate in the dark (Fig. 3) despite the fact that total phytochrome is declining more rapidly in the cycled preparation. Furthermore, the kinetics of Pfr loss in the dark are nonlinear, showing an initial rapid phase which is missing in the cycled sample. Dark reversion during the first 30 min (Fig. 3) provides the most reasonable explanation for the difference. This explanation is strongly supported by experiments with inhibitors of destruction of Pfr in pea tissue (13) . Hopkins and Hillman (17) based a similar conclusion on kinetic considerations of dark reactions of Pfr in several dicotyledonous seedlings.
In the present study, sodium azide (2 mM) allowed reversion in 0.5 cm radicles to proceed with little or no destruction. In the cold (samples kept on ice), though the over-all rate of reversion was expectedly slow, it showed an initial rapid phase for about the first 2 hr, followed by a slower phase, thus resembling in vivo reversion previously described for cauliflower florets (8) .
DISCUSSION
With the exception of Amaranthus caudatus (18) , evidence for reversion of Pfr to Pr has been obtained in all dicotyledonous tissues examined. In some cases, it is quite rapid, as in the Cynara receptacle (14) . In Figure 3 (dark reaction) and Figure 5 (continuous illumination) indeed suggests that the intermediates may be more labile, since the amount of loss of total phytochrome is significantly greater in tissue in which the phytochrome is being cycled. 
